Quiz Solutions

1. Solve (1 —t)y" +ty —y =2(t—1)%!, 0<t<1, where y;(t) = e’ and
ya(t) =t are solutions to the homogeneous equation.

We assume the particular solution is of the form:

Yp(t) = w1 (D)y1 (1) + ua(t)ya(t)

where u] and u}, solve the following:
iy + uhys =0

uyyy 4 usyy = f(t)
so that
U = _y2f(t) Ul = ylf(t)
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We compute W (ef,t) = (1 — t)e!, and f(t) is found by putting the differ-
ential equation in standard form,

t 1
y'+ ——y - ——y = —2(t - )¢
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Now, .
. —t((—12)_(tt);t1)e R
so we take u(t) = —t2.
Similarly,
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so that ug = 2et

Therefore, y,(t) = —t%e’ + (2e!)t = —(t* — 2t)e’, and the full solution is:

y(t) = Cret + Cot — e (t* — 21)

2. Solve 2%y" — 3xy’ + 4y = 2?In(z), 2 > 0, where y;(z) = 22, y2(x)
22 In(x) are the solutions to the homogeneous equation.

We compute W (2?22 In(z)) = 23, and

—yo f(x) —2?In(x) - In(x) (In(z))?
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To get uq, when integrating use the substitution v = In(x) so that du =
(1/x)dx and

— /_M de = —/u2 du = —%ug = —é(ln(m))g
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Similarly,

2?2 In(x
Us :/ In(z) dzx = %(ln(x))2

23
so that
1

(1) = ~5(0(@))? 2% + 5 (In(@)? -2 Inw) = o (In(e))’

and the full solution is:

y(t) = Crz% + Cox® In(x) + éxQ(ln(a:))3



